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关联域时所采用的 Block Matching 算法不能自适应的随着图像纹理结构的改变
而改变，因而本文提出两种 Grouplet 的改进算法，即基于流的 Grouplet 变换
（S-GT）和基于关联域裁剪的 Grouplet 变换（AC-GT）。把 Grouplet 变换引入到
图像去噪处理，对基于原算法和改进后算法在图像去噪处理应用上的效果进行了











































 In theoretical study and application of SAR image processing, the expression and 
decomposition of the image are very important. Wavelet analysis of SAR images 
overcomes the defect of the short time Fourier transform, so has the characteristics of 
multi-resolution analysis. It can detect the transient state of the normal signal and 
demonstrate its frequency components, and is widely used in various areas of 
time-frequency analysis. 
Compared with general non-wavelet de-noising methods, SAR image de-noising 
in wavelet domain has unique advantages. The SAR image data has strong spatial and 
temporal correlations, and after wavelet transform the energy of the image data are 
sparse. But the noise results of wavelet transform are not sparse，thus it is easy to 
distinguish the image energy from the noise energy and achieve de-noising. In this 
paper, two novel de-noising methods based on wavelet are proposed. The first method 
is a SAR de-noising method based on dual-tree complex wavelet transform. Because 
the correlations of parental and neighboring coefficients are used for de-noising, the 
threshold is determined more precisely and good de-noising is achieved. The second 
method is a multi-band SAR de-noising method based on 3D wavelet transform and 
block context model. The blocking process makes the determination of the thresholds 
more accurate, so good de-noising effects are also achieved. 
 The base of the Grouplet Transform (GT) can change with the geometric structure 
of the image at different scales, so can make full use of the geometric characteristics 
of the image. Because the block matching algorithm used in association field 
calculation can not adapt to the change of the image texture, so in this paper, two 
improved Grouplet algorithm are presented. They are Grouplet Transform based on 
Stream (S-GT) and Grouplet Transform based on Association Field Cutting (AC-GT). 
The Grouplet transform is introduced to image de-noising. The image de-noising 
experiments of original algorithm and our improved algorithm are conducted and 














S-GT and AC-GT are more in line with the texture of original image compared with 
GT algorithm, and de-noising performance of the improved algorithms in this paper is 
greatly improved compared with other algorithms. 
 Compressed sensing method (CS) can overcome the restriction of Nyquist 
sampling theorem in SAR image acquiring. In this paper, studies and experiments are 
made to some commonly used compressive sensing measurement matrixes, which 
include random Gaussian measurement matrix, random Bernoulli measurement matrix, 
local Hadamard measurement matrix and sparse measurement matrix. The method of 
construction of a new measurement matrix with Gram-Schmidt orthogonalization is 
presented. An orthogonal matching algorithm - SAR image CS reconstruction 
algorithm based on wavelet tree and offspring nodes is also presented in this paper. 
Experimental results show this algorithm is more effective in sparse image coefficient 
recovery compared with OMP algorithm. Finally, a 3D multi-band SAR imaging 
system and a related imaging algorithm based on wavelet tree (3D-TOMP) are 
presented. Experiments show SAR images reconstructed by 3D-TOMP algorithm 
have higher PSNR and better visual effects than 2D O-TOMP algorithm. In addition, 
the operation speed of 3D-TOMP algorithm is much faster than 2D algorithms, so 
3D-TOMP is suitable for real-time processing. 
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